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gently stroked with the handle of a scalpel; but if the point
be used, or if the handle be roughly pressed, instead of croak-
ing, the frog raises his- leg in defence. Here the difference
in the peripheral irritation has excited a different reaction in
the centre; and this might be interpreted as purely physical;
if now the leg be fastened, and the movement of defence be
thus prevented, the frog will employ the other leg; or adopt
some other means of relieving itself from the irritation. It
was a mass of registered experiences which determined the
dog not to bite his master. An analogous registration of
experiences determines the changed reactions of the brainless
frog. But this is a point which can only be touched on in
passing here, and it is touched on merely to facilitate our
exposition of the complicated conditions of neural discharge.
These may be formulated in

184. LAW IV. The simultaneous influence of several
stimuli, eacli of which separately excites the same
centre, is cumulative: stimuli then assist each other,
and their resultant is their arithmetical sum.
Simultaneous stimuli, each of which excites a different
centre, interfere with each other's energy, and their
resultant is their algebraical sum.

In this law there is a condensed expression of that com-
position of forces which may either result in Discharge or
Arrest. By simultaneity is not to be understood merely the
coincidence of impressions, but also the reverberations of
impressions not yet neutralised by others. Thus when Sen-
sibility is tested by the now common method,* it is found
that if one leg is withdrawn after a lapse of, say, ten pendu-
lum beats, the other leg, which has not been irritated, will
nevertheless, on irritation, be withdrawn in less than ten
beats, provided the central agitation caused by the first
stimulation has not yet subsided. But, on the contrary, the
withdrawal will be considerably deferred, or even prevented
altogether, if at the same time that the leg is acted on by the

* A frog's "brain is removed, and the body then suspended by the
lower jaw, the legs are allowed to dip into a slightly acidulated liquid,
the chemical action of which stimulates the skin.

'j